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HIGHLIGHTS FOR APRIL - JUNE 1999 

This report is produced and distnbuted quarterly as part of  our ongomg Agreement m Pnnciple and as a 
forum for the Rocky Flats Cleanup Agreement (RFCA) quarterly monitomg requrement As discussed 
at a recent Exchange o f  Informabon Meetmg, the Site is consolidatmg its reporhng for selected media In 
an effort to provlde a more meanmghl interpretahon of  the data presented and to save some natural 
resources, namely trees, the Site wl l  be provldmg analytxal data m the followmg formats 

Alrborne effluent data is represented by a smgle graph provldmg cumulabve plutonium emssions for 
1997 and 1998 Ambient a r  data is represented by two graphs - a summary of esamated off-site dose as 
compared to a 10 Mrem per year standard, and a r  concentrahons at penmeters sample locabons 
expressed as a percentage o f  EPA'ar concentrabon-based dose limit for members o f  the public 
Meteorological data are represented by one wmdrose and a climahc summary for each month m the 
reporhng pmod 

Compliance data m support of the Site Nabonal Pollutant Discharge Elimmation System (NPDES) permit 
are presented without change Analyfxal data collected rn support o f  RFCA wll be limited to the 
followng locabons GSO1, GS03, GS08, GS10, GS11, GS31, SW022, SW027, SW093, and SWO91 
Data mclude the hydrograph, mean daily flow and available water quality measurements for each location 
d m g  the reporhng pmod AddibonaI surface water locabons supportmg the Industnal Area Intmm 
Measureshtenm Remema1 Acbon (IA IM./IRA) program are GS27, GS32, GS39 and GS40 and are 
presented m the same manner as RFCA locabons Other stahons may appear or be deleted, as 
performance monitomg locahons are added or dropped, as well as any new source detection locabons 
that may be requlred Some locabons, like GS32, have no flow monitonng capabilities and only 
analyhcal data are provlded An additional secbon provldes quarterly summary mformabon for the 
Incidental Waters program 

Awborne Effluent 

Discussions mvolvmg complete isotopic analytxal data through May 1999 are mcluded m this report Data for 
June 1999 are not complete at th~s tune All data are whn the normally observed ranges of concentrations for 
thex respective locahons 

Tntium data fiom Apnl, May and June are missmg six sample results One sample xn Apnl, two samples xn 
May and two samples 111 June were mvalidated due to the bubbler volume bemg too low to adequately quanbfj 
the effluent arr Another sample m May is mssmg due to a broken sample bottle 

Consistent wth all other uses of these data, positive values only are mcluded m the total release calculabon 
(the negative values are treated as zeros) The uncertamty calculation does reflect all values 

V 
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Hydrologx Monitormg and Rocky Flats Cleanup Agreement (RFCA) Momtormg 

All available analyhcal data collected d m g  thud quarter of FY 99 (Apnl, May, and June) from samples 
supporhng RFCA and Hydrologic Monitomg programs are mcluded m this report 

Incidental Water Monitormg 

A summary of Incidental Waters disposihoned d m g  thxd quarter of FY99 (Apnl, May, and June) are 
presented m thrs report 

Appendix A 

Included m this appendlx is the 1998 Public Radiahon Dose Assessment for the Site 

Appendix B 

Included 111 this appendvt is the annual summary for the surface water locabons prewously mcluded in the 
Annual Industnal Area Intenm Measureshtenm Remedial Acbons (IA IM/IRA) report 

VI 1 
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I .  AIR DATA 

I 1 EFFLUENT AIR DATA 

Figure 1-1 Cumulative Plutonium Airborne Effluent Emissions 

The above graph shows the cumulatwe airborne effluent ermssions of ptoniwn from buildmg stacks 
March, Apnl and May 1999 emssions are consistent with prevlously measured concentrabons m 1998, 
wth a May cumulatwe, year-to-date plutonium emission of 0 03 microcunes (uC1) The total plutonium 
emssions for 1998 were 0 06 UCI, compared to the 0 17 uCi total plutonium emssions for 1997 

Amencium and uranium emissions are low and quite vanable, suggestmg that the data are dormnated by 
vanability 111 the quanldicabon method Therefore, it is difficult to draw conclusions for amencium and 
uranium The monthly tnbum airborne effluent emissions for January through May 1999 are below the 
mean monthly emissions in 1998 

1-1 
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1.2 AMBIENT AIR DATA 

1 2.1 Perimeter Sampler Locations 

13 

0 84% 

0 76% 

Figure 1-2 Perimeter Samplers Dose Map 

The above map illustrates the penmeter Radioactwe Ambient Air Monitomg Program @LUMP) 
sampler locabons and the twelve-month rollmg-average maximum potenbal dose through May 1999, 
expressed as a percentage of EPA’s ar concentrabon-based dose limit for members of the public 

The percentages mclude the naturally occumng uranium isotopes as well as the isotopes fiom site 
contnbubons The average ConcentraQon observed at locabon S-140 is projected to equate to the highest 
dose, as we have typically seen 111 the past The dose percentage for locabon S-132 is estunated, 
laboratory results and compmsons of fine and coarse parhcle concentrabons suggest that the analytxal 
results of the February fiberglass filter from S-132 and S-107 were m e d  up m the reporhng process 

The percentage values are based on the measured air concentrabons, averaged over the year, converted as 
a percent of  the Rad NESHAP concentrabon limits 

i \3 
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1.2.2 Perimeter Sampler Locations - Dose Rate Graphs, continued 
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Figure 1-4 Offsrte Dose Rate Summary Without U-234 and U-238 

Omitting the uranium 234 and 238 contnbuhons may better reflect the contnbution from Site operabons 
This presentahon results KI an estmated maximum potenhal dose rate of less than 0 9% of the 
concentrahon llmits - 

Ambient concentrahons and dose rates for 1999 are similar to the rates observed m 1997 and 1998 
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2 METEOROLOGY AND CLIMATOLOGY 

2 I WIND ROSES FOR APRIL - JUNE 1999 
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I Monthly Climatic Summary 

Figure 2-1 Wind Rose for Rocky Flats Environmental Technology Site for April 1999 
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Figure 2-3 Windrose for Rocky Flats Environmental Technology Site for June 1999 
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3. SURFACE WATER DATA 

Map 3-1 Holding Ponds and Liquid Effluent Water Courses 

a Automated Surface-Water Monitoring Locations 

NPDES Permit Locations 
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Brameter & 
Units 

pH, SU 

lSS,mg/l 

I 

Measured Limit 30- Measured Limit 7- Measured Limit Daily Measured Ltmit Daily Observed Measured 
30day Day 7-Day Day Daily Minimum Daily Maximum Sheen Result 
Average Average Average Average Minimum Maximum 

N/A NIA NIA NIA 6 4 - 6 6  6 0  7 2 - 7 3  9 0  NIA NIA 

e5 30 e5 45 NIA NIA NIA NIA NIA NIA 

Fathead NIA N/A NIA NIA NIA NIA NIA NIA NIA 68, FAIL 
Minnows 

Anbmony, ~ 0 4 8 -  a NIA NIA NIA NIA NIA NIA NIA NIA 
ug/l 8 8  

Arsenic, ugll ~082- a NIA NIA N/A NIA NIA NIA N/A N/A 

Beryllium, ~ 0 0 2  a NIA NIA NIA NIA NIA NiA NIA NIA 
ugn 
Cadmium e0 10- a NIA NIA NIA NIA NIA N/A NIA N/A 
Ugn 0 27 

Copper,ugh 2 2 - 3 5  a NIA FUA NIA NIA NIA NIA N/A NIA 

Iron,ug/l 50-76 a N/A NIA NIA NIA NIA NIA NIA N/A 

Lead, ugA e072 a NIA NIA NIA NIA NIA NIA N/A NIA 

Manganese 6 1 - 15 9 a NIA NIA NIA NIA NIA NIA NIA N/A 
Ugn 

Mercury, ug/l e0 10 a NIA NIA NIA NIA MA NIA N/A N/A 

Nidtel ugn 1 3 - 1 5  a NIA NIA N/A NIA NIA NIA NIA N/A 

Silver, ugh e0 35 a NIA FUA NIA NIA NIA NIA N/A NIA 

Zlnc, ugA 17 4-33 6 a NIA NIA NIA NIA NIA NIA NIA N/A 

VOC's,ugA D a NIA NIA N/A N/A NIA NIA N/A N/A 

4 9  

- 
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4/1/99 
4/2/99 
4/3/99 

i 

No Transfer 5/1/99 No Transfer 6/1/99 No Transfer 
No Transfer 5/2/99 No Transfer 6/2/99 No Tensfer 
No Transfer 513199 No Transfer 6/3/99 No Transfer 

1 

4/4/99 
4/5/99 
4/6/99 

Table 3-4 Daily Transfer Flow Data Recorded for Pond B-5 to Pond A-4 

No Transfer 5/4/99 No Transfer 6/4/99 No Transfer 
No Transfer 5/5/99 No Transfer 6/5/99 No Transfer 
No Transfer 5/6/99 No Transfer 6/6/99 No Transfer 

Date I Pond E5 to Pond A 4  (gal) I Date I Pond B5 to Pond A 4  (gal) I Date I Pond 5 5  to Pond A 4  (gal) 1 

4/7/99 
4/8/99 
4/9/99 

No Transfer 5/7/99 No Transfer 6/1/99 No Transfer 
No Transfer 5/8/99 No Transfer 6/8/99 No Transfer 
No Transfer 5/9/99 No Transfer 6/9/99 No Transfer 

411 2/99 
411 3/99 
4/14/99 
411 5/99 
411 6/99 

No Transfer 511 2/99 No Transfer 611 2/99 No Transfer 
No Transfer 511 3/99 No Transfer 611 3/99 No Transfer 
No Transfer 511 4/99 No Transfer 611 4/99 No Transfer 
No Transfer 511 5/99 No Transfer 611 5/99 No Transfer 
No Transfer 511 6/99 No Transfer 611 6/99 No Transfer 

I 4110199 I No Transfer I 5/10/99 I No Transfer I 6110199 I No Transfer 1 

1 4/17/99 
411 8/99 
411 9/99 
4120199 
412 1 199 

~ ~~ ~~~ ~ 

411 1/99 I No Transfer 1 5/11/99 r No Transfer I 611 1/99 I ~ NoTransfer 1 

No Transfer 511 7/99 No Transfer 611 7/99 No Transfer 
No Transfer 511 8/99 No Transfer 611 8/99 No Transfer 
No Transfer 511 9/99 No Transfer 61 1 9/99 No Transfer 
No Transfer 5120199 No Transfer 6120199 No Transfer 
No Transfer 512 1 199 No Transfer 6/21 199 No Transfer 

4/22/99 
4/23/99 
4124199 
4/25/99 
4/26/99 
4/27/99 
4/28/99 

No Transfer 5/22/99 No Transfer 6/22/99 No Transfer 
No Transfer 5/23/99 No Transfer 6/23/99 No Transfer 
No Transfer 5/24/99 No Transfer 6/24/99 No Transfer 
No Transfer 5/25/99 No Transfer 6/25/99 No Transfer 
No Transfer 5/26/99 No Transfer 6/26/99 No Transfer 
No Transfer 5/27/99 No Transfer 6/27/99 No Transfer 
No Transfer 5/28/99 No Transfer 6/28/99 No Transfer 

4/29/99 
4130199 

No Transfer 5/29/99 No Transfer 6/29/99 No Transfer 
No Transfer 540199 No Transfer 6130199 No Transfer 

513 1 199 No Transfer 

I Total I No Transfer I Total I No Transfer I Total I No Transfer 1 

i 

! 25 
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Table 3-5 Mound Plume Locations SW061 and SW132, continued 

B -Absolute value of the analyzed result is less than the Contract Requntd Dctechon Lmut (CRDL) 

I 
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l 

E 

k 

i 

4. HYDROLOGIC AND ROCKY FLATS CLEAN-UP AGREEMENT (RFCA) 
DATA 

Map 4-1 Gaging Station Locations 

I 

Automated Surface-Water Monitoring Locations 

NPDES Permit Locations 
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Gagmg Stahon GSOl IS located at 39" 52' 40"N, 105" 09' 5SW, at Woman Creek and Indiana Street 
(See Sechon 4 Map) Ths stabon is a RFCA Pomt of Compliance, a Buffer Zone Monitonng Locabon 
and a monitomg pomt for water leamg the Site and flowmg to Woman Creek Reservolr This stahon 
collects samples for selected radionuclides usmg contmuous flow-paced samplmg and storm event 
samplmg for selected water quality parameters, metals, and major ions 

Date 

Figure 4-1 Mean Daily Discharge at GSOl , Water Year 1999 (Apnl, May, and June) 

4-3 
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Gagmg Stabon GS03 IS located at 39” 54’ 7”N, 105’ 9’ 59’W, at Walnut Creek and Indiana Street (See 
Sechon 4 Map) Thls stabon is a RFCA Pomt of Compliance, a Buffer Zone Monitonng Locahon and a 
monitomg pomt for water leamg the Site and flowmg to the Broomfield Diversion Ditch This stabon 
collects samples for selected radionuclides usmg contmuous flow-paced samplmg and storm event 
samplmg for selected water quality parameters, metals, and major ions 

Figure 4-2 Mean Daily Discharge at GS03, Water Year 1999 (April, May, and June) 
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I 

Gaging Stahon GS08 IS located 39' 53' 54'"' 105' 10' 48'W, at the Pond B-5 Outfall on South Walnut 
Creek (See Secaon 4 Map) This stabon is a RFCA Polnt of Compliance and monitors water discharged 
from Pond B-5 to South Walnut Creek This stabon collects samples for selected radionuclides uslng 
contmuous flow-paced samplmg 

I 

-Ekciron~cRecord 

Figure 4-3 Mean Daily Discharge at GS08, Water Year 1999 (April, May, and June) 
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Gagmg Stahon GSlO is located 39” 53’ 35’”’ 105’ 11’ 27’W on South Walnut Creek above the Pond B- 
1 Bypass (See Sechon 4 Map) ms stahon is a RFCA Achon Level Framework and a New Source 
Detechon Locahon and monitors water leamg the Site Industnal Area and entenng the B-Senes Ponds 
and South Walnut Creek Tlus stahon collects samples for selected radionuclides, metals, and water 
quality parameters usmg contmuous flow-paced samplmg 
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Figure 4-4 Mean Daily Discharge at GS10, Water Year 1999 (April, May, and June) 
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5 0  - 

Gagmg Stabon GSl 1 IS located 39” 54’ 3”N, 105O 10’ 47”W, at the Pond A 4  Outfall on North Walnut 
Creek (See Secbon 4 Map) This stabon is a RFCA Point of Compliance and monitors water discharged 
from Pond A-4 to North Walnut Creek This stabon collects samples for selected radionuclides using 
contmuous flow-paced sampling 
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Figure 4-5 Mean Daily Discharge at GS11 Water Year 1999 (Apnl, May, and June) 
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I 

Gagmg Stahon GS27 is located at State Plane 2080529,751216, at the small dramage ditch N W  of 
Buildmg 884 (see Secbon 4 Map) This locahon is a Performance and Best Management Pracbces 
Monitonng Locabon and monitors water drammg fiom the Buildlng 889 area Th~s stabon collects 
samples for selected radionuclides usmg contmuous, flow-paced samplmg 
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Figure 4-6 Mean Daily Discharge at GS27 Water Year 1999 (April, May, and June) 

4-13 



I 

I 

I 

Rocky Flats Environmental Technology Sate - Quarterly Environmental Monitonng Report Apnl - June 1999 

Gagmg Stabon GS3 1 is located at State Plane 2089268 747506, at the Pond C-2 Outfall (See Secbon 4 
Map) This stabon is a RFCA Pomt of Compliance and monitors water hscharged fiom Pond C-2 Th~s 
stabon collects samples for selected radionuclides usmg contmuous flow-paced sampling 

i 
figure 4-7 Mean Daily Drscharge at GS31 Water Year 1999 (April, May, and June) 

1 Lf3 4-15 
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Gagmg Stahon GS39 is located m the drainage ditch northwest of the 904 Pad Th~s locahon is a RFCA 
Source Locahon stahon monitomg water flowmg from the area of the 903 Pad as well as part of the 904 
Pad and contractor yard to South Walnut Creek This stahon collects samples for selected radionuclides 
usmg contmuous, flow-paced samplmg 
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Figure 4-8 Mean Daily Discharge at GS39 Water Year 1999 (Apnl, May, and June) 
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Gagmg Stabon GS40 is located on the concrete spillway east of Tenth Street, south of Buildmg 997 Thls 
locahon is a RFCA Perfomance Monitonng Locatron momtonng water flowmg from the 700 area to 
South Walnut Creek This stabon samples for selected radionuclides usmg contmuous, flow-paced 
samplmg 
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Figure 4-9 Mean Daily discharge at GS40 Water Year 1999 (Apnl, May, and June) 
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L 

I 
Gagmg Stabon SWO91 is located at State Plane 2086064,751322, along the dramage NE of the Solar 
Ponds drammg to the A-Series Ponds (See Secaon 4 Map) Th~s locafion is a RFCA New Source 
Detechon Locabon and monitors water drammg from the area NE of the Solar Ponds Storm event 
samples are collected for selected radionuclides 
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Figure 4-12 Mean Daily Discharge at SWO91, Water Year 1999 (Apnl, May, and June) 
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Cubic Feet 16664 6382 
Gallons 124654 47742 
Acre-Feet 0 38 0 15 

Table 4-12 Gaging Station SWO91 Mean Daily Discharge (cubic feet per second) 

6 
43 
0 00 

Note Mean flow values are reported to the nearest 0 001 cfs, values less than 0 0005 cfs are reported as zero 
a Contam data esbmated from field observabons and electronic record at adjacent or comparable gages 

4-24 

, L 



Rocky Flats Environmental Technology Szte - Quarterly Environmental Monitoring Report Apnl - June 1999 

Day 
1 
2 
3 

Table 4-1 1 Gaging Station SW027 Mean Daily Discharge (cubic feet per second) 

Apnl-99 May-99 June-99 
0 000 1109 0 000 
0 000 0 623 0 000 
0 000 0 133 0 000 

4 lo 000 10 041 lo 000 I 
5 lo 010 10 018 lo 000 
6 10 008 10 008 lo 000 

Monthly Discharge 

Cubic Feet (759353 (228298 119158 
Gallons (5680359 11 707785 1143311 

~~~~~~~ 

[ Acre-Feet 117 43 (5 24 lo 44 I 
Note Mean flow values are reported to the nearest 0 00 1 cfs, values less than 0 0005 cfs are reported as zero 
a Contams data estimated from field observahons and electronic record at adjacent or comparable gages 
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Gagmg Stabon SW093 is located 39” 53’ 5 1”N, 105’ 1 1 ’ 48”W, along North Walnut Creek at the 72” 
culvert 1000 feet above the Pond A- 1 Bypass (See Secbon 4 Map) This stahon is a RFCA Achon Level 
Framework and a New Source Detecbon Locabon and monitors water leavlng the Site Industnal Area and 
entemg the A-Senes Ponds and North Walnut Creek This stabon collects samples for selected 
radionuclides, metals, and water quality parameters usmg contmuous flow-paced samplmg 

D l t e  

Figure 4-13 Mean Daily Discharge at SW093, Water Year 1999 (April, May, and June) 
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6/23 - 711199 0 005 0 006 a 210 
3/22 - 3/25/99 0 007 -0 008 1514 a 

4.2 WATER QUALITY DATA 

a Not applicable 
b Incomplete laboratory analysis 
C Non-sufficient quantity 
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Locabon 

GS31 

GS31 

I 

Sample Dates Analyte Analyte Analyte Analyte 

615 - WI99 0 008 -0 004 2 383 a 
6/7 - 6/14/99 0 012 o ma 2 315 a 

Pu-239, -240 [PCiIl] Am241 [PCifl] Total Uranium [PCffl] Tnbum [pCffl] 

Table 4-14 Radionuclides, Water Year 1999 (April, May, and June), continued 

GS31 

GS32 

GS32 

6/14 - 6/21/99 0 154 0 033 3 917 a 
4/21/99 0 019 -0 006 2 265 a 
mol99 4 920 3 540 1784 a 

GS39 

GS39 

GS39 

GS39 

1 GS39 I 11/12/98-4/15/99 I 0 063 I 0018 I a 1 a I 
411 5 - 4/23/99 0 121 0 03 a a 

4/23 - 4/28/99 0 092 -0 006 a a 
4/28 - 4130199 0 136 0 049 a a 

4/30 - 91 0199 0 074 0 01s a a 

GS39 

GS39 

GS40 

5/10 - 6/15/99 0 041 0 016 a a 

611 5 - 8/2/99 b b a a 

u a  - 3130199 0 0111 0 00912 a a 

GS40 

GS40 
GS40 

3/30 - 4/2W99 0 047 0 043 a a 

4/20 - 4/28/99 0 019 0 016 a a 
4/28 - 5/5/99 0 02 0 025 a a 

GS40 

GS40 

GS40 
swo22 

swo22 

515 - 6/4/99 0 01 0 059 a a 

614 - 6/29/99 0 026 0 063 a a 
6/29 - 7/27199 b b a a 

4/21/99 0 046 0 003 3 a24 a 
4/28/99 o 028 0 004 3 114 a 

a Not applicable 
b Incomplete laboratory analysis 

sw022 

sw022 

sw022 

swo22 

4-31 

4/29/99 0 240 0 075 3 913 a 

5/20/99 1430 0 354 2 080 a 
6/14/99 0 137 o 038 0 958 a 

6/15/99 0 099 0 026 1406 a 

SW027 

swo91 

6/18 - 8/1/99 b b b a 

4/23/99 0 005 -0 003 3 205 a 
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Locabon 

GSlO 
GSlO 

Table 4-15 POE Metals, Water Year 1999 (Apnl, May, and June) 

Sample Dates Analyte 
Be ug/L 

12/1/98 - 1/4/99 0 12 
311 5 - 3130199 undetect 

GSlO 
GSlO 
GSlO 

3/30 - 411 5/99 undetect 
411 5 - 4/22/99 0 26 
4/22 - 4124199 0 12 

I GS10 I 4124-4129199 I 0 12 
GSlO 
GSl 0 

4/29 - 5/1/99 0 07 
SI1 - 5/10/99 0 05 

L 

-~~~~~~ ~ ~ 

GS10 5/24 - 611 0/99 o oa 
GSl 0 611 0 - 6/14/99 0 29 
GS10 611 4 - 611 7/99 0 17 

I GSlO I 5/10 - 5/24/99 I 0 76 

GSlO 
GSlO 
swon 
SW027 

611 7 - 6129199 
6/29 - 7/8/99 a 

i ii ioi9a - 4115199 
411 5 - 411 9/99 

0 05 

0 31 
undetect 

SW027 
SW027 
SW027 
SW027 
SW027 
SW027 
SW027 
SW093 

411 9 - 4/23/99 undetect 
4/23 - 4/26/99 undetect 
4/26 - 4l30199 0 05 
4/30 - 511 I99 undetect 
511 - 5RI99 undetect 
517 - 6iia/99 0 09 
611 8 - 8/1/99 a 
3/16 - 3130199 undetect 

~~~ ~ 

SW093 
SW093 
SW093 

3/30 - 411 5/99 
411 5 - 411 9/99 
411 9 - 4/23/99 

0 09 
004 
0 09 

I SW093 I 511 -514199 I 0 12 

~~~ ~ 

SW093 
SW093 
SW093 

4/23 - 4/26/99 undetect 
4/26 - 4/29/99 0 32 
4/29 - 5/1/99 0 15 

I SW093 I 611 4 - 611 6/99 I 0 24 

~ 

SW093 

SW093 
SW093 

SW093 

Analyte Analyte Analyte 

undetect undetect 
undetect o a5 undetect 

514 - 511 7/99 

5/24 - 6/8/99 a 
618 - 6/14/99 0 19 

0 06 
511 7 - 5/24/99 o a2 

undetect I 1 1  I undetect I 
~~~ ~~~~ 

7 9  undetect 0 12 
5 3  undetect 0 14 

0 11 4 9  undetect 
4 undetect undetect 

undetect 0 09 2 7  
undetect 16 4 undetect 

2 7  undetect undetect 
0 08 6 9  undetect 

undetect undetect 2 8  
undetect 1 2  undetect 

a a a - I I I 
~~~ ~~ 

0 12 12 8 undetect 1 
0 09 I 11 I undetect 
0 08 2 undetect 

undetect 0 92 undetect 
2 4  undetect 0 09 

o oa 1 6  undetect 
0 17 1 3  undetect 
o oa 2 1  undetect 

a a a 
undetect 029 undetect 
undetect 3 9  undetect 

o oa 2 5  undetect 
0 1  6 2  undetect 
0 09 3 undetect 
0 12 9 2  undetect 
0 11 5 undetect 
0 26 4 6  undetect 

undetect 0 75 undetect 
undetect 18 3 undetect 

a a a 
undetect 4 8  undetect 

0 22 6 1  undetect 

a Incomplete laboratory analysis 
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Tin undetect 2 7  undetect 
Vanadium 0 92 70 4 6 6  

Zinc 501 1030 86 4 

undetect 
4 

95 9 
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GSIO 
GSIO 

Table 4-1 7 Water Quality Parameters, Water Year 1999 (Apnl, May, and June) 

4/24 - 4/29/99 96 
4/29 - 5/1/99 69 

Locatron Sample Dates Analyte 
Hardness mglL 

3/30 - 411 5/99 
411 5 - 4/22/99 

GSIO 4/22 - 4/24/99 70 

GSIO 
GSIO 
GSIO 
GSIO 
GSIO 
GSIO 

511 - 5/10/99 170 
511 0 - 5/24/99 170 
5124 - 611 0199 240 
611 0 - 6/14/99 120 
6/14 - 611 7/99 I00 
611 7 - 6/29/99 250 

SW093 
SW093 

SW027 I 11/10/98-4/15/99 I 120 
SW027 I 411 5 - 411 9/99 I 140 

4/26 - 4/29/99 aa 
4/29 - 5/1/99 75 

SW093 
SW093 

511 - 5/4/99 110 
514 - 511 7/99 21 0 

r 
SW093 511 7 - 5/24/99 130 
SW093 5/24 - 6/8/99 230 

a Incomplete laboratory analysis 
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Locatront 
Building 

223 

5.2 QUARTERLY INCIDENTAL WATER DISPOSITIONS 

Locatron Type #‘of Incidental Route of Disposal 
Waters 

Transformer Berm 4 Treatment 

Forty-five (45) rncidental waters were sampled and disposihoned d m g  the third quarter of FY99 The 
majonty of these were associated wth routme Site achwhes, such as dewatenng secondary contaments 
surroundlng transformers, and accesslng uhlity manholes The followmg table s u m m a e s  the locahon 
and route o f  disposal for those midental waters sampled 

371 

443 

549 

551 

708 

709 

Table 5-2 Quarterly Incidental Water Dispositions FYI999 (April, May, and June) 

Secondary Containment 1 Treatment 

Transformer Berm 1 Discharge to Ground 

Transformer Berm 1 Treatment 

Transformer Berm 1 Treatment 

Transformer Berm 3 Treatment-(2), Discharge to 
Ground-( 1 ) 

Building Pit 1 Treatment 

771 Transformer Berm 1 Discharge to Ground 

772 Transformer Berm 1 Discharge to Ground 

776 Secondary Containment 2 Discharge to Ground 

776 Transformer Berm 1 Discharge to Ground 
- 

777 

828 

865 

875 

88 1 

I 750 I ~ TransformerBerm 1 1 I Discharge to Ground 1 

Secondary Containment 1 Discharge to Ground 

Building Pit 2 Treatment 

Transformer Berm 3 Treatment 

Foundation Drain 1 Discharge to Ground 

Building Pit 1 Treatment 

88 1 

881 

Secondary Containment 4 Treatment-(3), Discharge to 
Ground-(1 ) 

Transformer Berm 1 Treatment 

883 

886 

886 

Transformer Berm 1 Discharge to Ground 

Electncal Pit 1 Discharge to Ground 

Foundation Drain 2 Discharge to Ground 

1 Discharge to Ground I PU&DYard 1 Drum I 2 I 
Buffer Zone 

lndustnal Area 

Excavabon 1 Treatment 

Manholes a Treatment-(4), Discharge to 
Ground-(4) 
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3 The exposure pathways (mhalabon, mgeshon, etc ) by which these members of the public may be 
exposed to the released radioactwe matenal need to be defined, and 

4 The radiabon dose received by these members of the public need to be assessed 

DOE Order 54005 encourages the use of realistic, but conservative, approaches to radiahon dose 
assessment The radiabon dose assessment performed in this report uses this approach 

Sources of Radioactive Material 

The radioactwe matenal released to the envtronment at RFETS mcludes isotopes of amencium, 
plutonium, uranium and tntium For CY 1998, these radioactwe matenals were released from WETS 
through a r  emssions and through surface water emissions There have also been past releases from 
WETS that have deposited amencium and plutonium on surface soils east of WETS These surface soils 
were mvesbgated as Operable Unit #3 at WETS Annual emssions of radioactwe matenal m au and 
water plus past deposibons of radioactive matenal rn surface soils wll  be used to assess the radiabon dose 
to the public dunng CY 1998 

- 

The radioactive matenal released in au from WETS is quantdied m the 1998 Radionuclide Air 
Emissions Annual Rmort This report was developed to comply wth the requrements from the 
Enwonmental Protechon Agency (EPA) m Title 40 of the Code of Federal Regulahons (CFR), Part 61 
and from the Colorado Ar Quality Control Commrssion Regulahons All sources of radioactwe matenal 
(Both pomt sources and area sources) at WETS are assessed m th~s report wth ther associated a r  
emssions Ax emissions are then translated mto a r  concentrahons of radioactwe matenal outside of the 
boundary of RFETS through modellng Measured air concentrahons are also reported at the boundary of 
WETS A r  concentrahons of radioactwe matenal from th~s report are used to quanbfy the amount of 
radioactwe matenal mhaled by members of the public The deposioon rate of radioactwe matenal onto 
surface soils is also assessed m this report Surface soil concentrahons of radioactwe matenal wlll be 
used to quanfify the amount of radioactwe matenal ingested m soil by a member of the public as well as 
to quantify external radiahon exposure to a member of the public 

The radioactwe matenal released m water from WETS is quantdied through routme surface water 
monitonng activtbes In 1998, Ponds A-4, B-5 and C-2 released water offsite m a batch manner The 
pond discharge water was analyzed for radioactwe matenal The volume of water was recorded for each 
release Volume-weighted average surface water concentrabons of radioactwe matenal are used to 
quantify the amount of radioactwe matenal ingested by members of the public 

As a result of past releases of radioactwe matenal at WETS, there are elevated levels of radioactwe 
matenal m surface soils east of WETS The amount of radioactwe matenal rn surface soils is 
documented m the Final Resource Conservahon and Recoverv Act Facilitv InvesheafionRemedial 
Invesheabon Re~ort  for ODerable Unit #3 (Offsite Areas) Surface soil samples taken to support the 
Operable Unit #3 Report wll  be used to quantfy the amount of radioactwe matenal near a member of the 
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I 

released from RFETS mto Walnut Creek is diverted around Great Western Reservolr to Big Dry Creek 
and subsequently to the South Platte kver  Big Dry Creek contnbutes less than 0 2 percent to the total 
flow m the South Platte &ver There is no dnnkmg water supply use of the South Platte h e r  from the 
confluence of Big Dry Creek along the entre reach to the confluence of the North Platte R~ver m 
Nebraska In Woman Creek, surface water is discharged to the creek where water flows to any one of 
three cells m the Woman Creek Reservolr, located just east of Indiana Avenue The surface water wthm 
these cells is pumped to Walnut Creek just east of Great Western Reservoir The water then follows the 
same path as the waters released mto Walnut Creek Due to these clrcumstances, it IS not reasonable to 
assume that a resident would use the surface water released fiom WETS for household use It is 
reasonable to assume though that the residents near the eastern boundary of WETS may come mto 
contact wlth surface waters released fiom WETS In a recreaQona1 capacity It is therefore assumed that 
residents might wade m surface waters penodically and mcidentally mgest these surface water at these 
bmes Exposure parameters for this recreabonal exposure were taken from the open space exposure 
scenano, whxh is defined m Appendvr P, “Programmabc Prelimmary Remediabon Goals,” of the 
Implementabon Guidance Document w l t b  the Rocb Flats Cleanup Agreement (RFCA) 

Radiation Dose Assessment 

In order to develop the rahabon dose to the ME1 member of the public, the locabon of the ME1 must be 
detennrned From the 1998 Radionuclide A I ~  Emissions Annual Reuort, the mdivldual receimg the 
highest radiabon dose through the ax  mhalatron pathway was located northeast of RFETS and northwest 
of Great Western Rescrvolr Smce surface water is preferenbally released to the east of WETS and the 
surface soils east of WETS contam elevated concentrabons of radioactwe matenal, the four locabons 
east of WETS were mvesbgated along wth the locabon northeast of WETS to determme the ME1 
mdivldual After assessmg the radiabon dose to an indiwdual at all five locabons, the ME1 mdividual for 
CY 1998 was located at Mower Lake 

To calculate radiabon dose due to mhalabon and mgesbon, concentrabons of radioactwe matenal m ar ,  
water and soil are first mulhplied by the amount of tune the ME1 is exposed to these media (1 e ,  24 
hrdday, 350 dayslyr, etc ) and then the mtake rates (1 e ,  breathlng rate, water mgesbon rate, etc ) 
appropnate to the ME1 indiwdual This product is the total amount of radioacbve matenal Inhaled and 
mgested by the ME1 mdivldual The total amount of radioactwe matenal h a l e d  and mgested is then 
mulbplied by the radiabon dose conversion factors found m Federal Guidance Report No 11, Limitmq 
Values of Radionuclide Intake and An Concentrabons and Dose Conversion Factors for Inhalabon, 
S-n, to calculate the radiahon dose to the ME1 due to mhalabon and mgesbon of 
radioactwe matenal 

To calculate radiabon dose due to external madiabon, concentrabons of radioacbve matenal m soil are 
mulbplied by the external radiabon dose conversion factors found m Federal Guidance Report No 12, 
External ExDosure to Radionuclides in Air. Water and Soil 
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7 2 INDUSTRIAL AREA PERIMETER - RFCA NEW SOURCE DETECTION STATIONS 

Gaging Station GSIO 

IA IM/IRA Purpose 

Evaluate water quanhty and quality leavlng the IA and enterrng the Pond B-1 Bypass on South 
Walnut Creek 

Locahon 

0 South Walnut Creek, above the Pond B-1 Bypass, co-located with SW023 

State Plane Coordmates E 2086741, N 750326 (approximate) 

Dramage Charactmshcs 

The basm mcludes the central and southern porhons of the LA (total of 172 acres, 78% 
impmous) 

Areas drammg to this site 900,800,700,600,500,400,300, and 100 0 

I 3 0 1  

Oct-97 Nov-97 Dec-97 Jan-98 Feb-98 Mar-98 Apr-98 May-98 Jun-98 JuI%8 Aug-98 sSp-96 013-98 

Date 

Figure 7-1 Gaging Station GSIO Mean Daily Discharge Hydrograph - Water Year 1998 
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Gaging Station SWO22 

IA IMARA Purpose 

Evaluate water quanhty and quality f l o m g  from the Central Avenue Ditch sub-basm 
compnsmg the majonty of the IA south of Central Avenue 

Locabon 

Central Avenue Ditch at the splitter box near the Inner East Gate 

State Plane Coordinates E 2086443, N 749758 (surveyed) 

Dramage Charactenshcs 

The basm compnses the south central poIQon of the IA (total of 79 acres, 80% impmous) 

Areas dramrng to this site 100,300,400,600,800, and 900 

1 4  

1 2  

1 0  
V 

Q 
- 
e 2 0 8  

n 
V n - 
2 0 6  

c 
I 
f 0 4  

8 

0 2  

00 
Oct-97 NOv-97 Dec-97 Jan48 Feb-98 Mar-98 Apr-98 May98 Jun-98 Jul-98 Aug-98 Sap98 Ocl-98 

Date 

Figure 7-2 Gaging Station SWO22 Mean Daily Discharge Hydrograph - Water Year 1998 
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Gaging Station SW027 

IA IM/IRA Purpose 

0 Evaluate water quanbty and quality flowmg from the southern porbon of the IA and the adjacent 
southern hllside mto the South Interceptor Ditch (SID) and mto Pond C-2 

Locabon 

0 SW027 lies on the South Interceptor Ditch at the upstream end of dual 66” corrugated metal 
pipes whch convey SID water under Woman Creek and mto Pond C-2 

State Plane Coordmates E 2088515, N 748067 (surveyed) 

Dramage Charactenstxs 

0 The basm consists of the southernmost poaon of the IA and the slopmg, vegetated buffer zone 
area south and southeast of the IA (total of 203 acres, 9% unpemous) 

Areas drammg to th~s site porhons of the 400 and 800 Areas, plus the buffer zone 

1 6 -- 
--ElectronK:Record 

--Estimated Disechargc 1 4  -- 

Oct-97 NOV-07 hc-97 Jan-98 Feb-98 Mar-88 Apr-98 Map98 Jun-98 Jul-98 Avg-98 S p a 8  012-98 

Date 

Figure 7-3 Gaging Station SW027 Mean Daily Discharge Hydrograph - Water Year 1998 
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Gaging Station SWO91 

IA IM/TRA Purpose 

Evaluate water quanbty and quality leavmg the IA from the basm that captures runoff 
immediately east of the Solar Ponds 

Locaaon 

Small tnbutary of North Walnut Creek, whch drams the northeast comer of the IA near the 
Solar Ponds 

State Plane Coordrnates E 2086267, N 751777 (approxmte) 

Dramage Charactenstxs 

The basm receives IA runoff fiom the open area immediately east of the Solar Ponds 
(approximately 17 acres, 50% impmous) 

0 06 

0 05 

z 
e 
3 004 
Q) 

z 2 003 

2 
p" 
g 002 

0 01 

0 
Oct-97 Nov-97 Dec-97 Jan-98 Feb-98 Mar-98 Apr-98 May48 Jun-98 Jul-98 Aug-98 Sep-98 Oct-98 

Date 

t 

Figure 7 4  Gaging Station SWO91 Mean Daily Discharge Hydrograph - Water Year 1998 
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Gaging Station SW093 

IA lM/IRA Purpose 

0 Evaluate water quanhty and quality leamg the north and northwest portrons of the LA, mcludxng 
the northem half of the Protected Area 

Location 

North Walnut Creek below the &foot corrugated metal pipe draxnxng the IA, dlrectly north of 
Solar Pond 207C 

State Plane Coordmates E 2085008, N 751710 (surveyed) 

Dramage Charactenstm 

0 The basln consists of the northern porhon of the IA, and the buffer zone dramage mediately 
north of the IA (total of 219 acres, 47% impmous) 

Areas drammg to thls site porhons of 100,300,500, and 700 Areas (plus buffer zone runoff) 0 

4 5  

40t/ 3 5  I -UectronK: Record 
- Emmated Dischage 

Oct-97 Nov-97 Dec-97 Jan-98 Feb-98 Mar-98 Apr-98 May98 Jun-98 Jul-98 Aug-98 Sep-98 Oct-98 

Date 

Figure 7-5 Gaging Station SW093 Mean Daily Discharge Hydrograph - Water Year 1998 
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7.3 INDUSTRIAL AREA INTERIOR - RFCA PERFORMANCE MONITORING STATIONS 

Gaging Station GS27 

IA IM/IRA Purpose 

Evaluate water quanhty and quality flowmg from the western poaon of the (former) Buildmg 
889 drainage basin Demolibon of Buildmg 889 was completed m FY96 

Locahon 

Sited m small dramage ditch NW of Bmldmg 884 

State Plane Coordmates E 2083703, N 749242 (approximate) 

Drainage Charactensbcs 

GS27 monitors a small ditch whch outfalls to the Central Avenue Ditch northwest of Buildmg 
884 Surface water at this site ongmates as runoff ftom the areas north and west of 889 and 
surroundmg 884 (approxunately 0 4 acres, 30% mperv~ous) 

Buildmgs withm dramage basm 884 and former sites of 889 and T889A (pnor to D&D) 

I I 
I 

0 01 

ocl-97 Nov-97 h - 9 7  Jan-98 Feb-98 Mar-98 Apr-98 May-98 Jun-98 Jul-98 Aug-98 Sep-96 03-96 

Date 

Figure 7-6 Gaging Station GS27 Mean Daily Discharge Hydrograph - Water Year 1998 
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The highest mean Am actmty at a smgle monitomg stahon d m g  WY98 was 3 426 pCd for 
samples collected at stahon GS27 Thls compares to the histonc mean for GS27 of 4 344 pCd Am 
datmg back to October 1995 
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Gaging Station GS32 

IA IM/IRA Purpose 

0 Evaluate water quality flowmg from the IA basin that captures runoff from the area surroundmg 
the Buildmg 779 cluster Flow is not measured at this locaaon 

Locahon 

0 

0 State Plane Coordmates E 2084700, N 75 1262 (approximate) 

Sited at the north end of the culvert that runs d o d l 1  north of Solar Pond 207A 

Dramage Charactenstm 

Desmpbon GS32 monitors a corrugated metal pipe which daylights immediately south of the 
patrol road wthm the Protected Area north of Solar Pond 207A Surface water at this site 
ongmates as runoff from area surroundmg Buildmg 779 (approxunately 7 0 acres, 85% 
impmous) 

Buildmgs withm dramage basin 705,706, T706A, 727,729,779, T779A, 780,78OA, 780B, 
782,783,784,785,786, and 787 

0 

Table 7-7 Gaging Station GS32 Radionuclide Summary Statistics -Water Year 1998 

Total Uranium 

Notes 
N = number of samples 
M2SD = histoncal mean + 2 standard dewahons 
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Gaging Station GS37 

IA IM/IRA Purpose 

Evaluate water quanhty and quality flowmg from the basm that mcludes Buildmg 123 
Demohhon of Buildmg 123 was completed m FY98 

Locahon 

Sited on Central Avenue Ditch north of Bruldmg 443 

State Plane Coordmates E 2082076, N 749284 (approxmte) 

Dramage Charactenstm 

Descnptlon GS37 monitors surface water whch ongmates as runoff fkom areas mcludmg 
Buildmg 123 (approximately 8 6 acres) 

Areas mcluded 111 the dramage basm 100 and 400 0 

"-" I 

Oct-97 Nov-97 Dec-97 Jaw98 Few8 Mar48 Apr-98 May48 Jun-98 Jul-98 Aug-98 Sep-98 Oct-98 

Date 

Figure 7-7 Gaging Station GS37 Mean Daily Discharge Hydrograph - Water Year 1998 
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Gaging Station GS39 

IA IM/IRA Purpose 

Evaluate water quantxty and quality flomng from p-bons of the 903 Pad, 904 Pad, 
Contractor Yard 

Locabon 

Sited at a small culvert north of the 904 Pad 

State Plane Coordmates E 2085 174 , N 749286 (approximate) 

Dramage Charactensbcs 

nd 

0 Descnpbon GS39 monitors a small dtch immediately north of the 904 Pad just upstream of the 
Central Avenue Ditch Surface water at this site ongmates as runoff fiom area surroundmg the 
903 Pad, 904 Pad, and Contractor Yard (approximately 8 0 acres) 

0 14 I 

Q 010 O12! 

- 

a 
- Est~rnated Dkhage 

013-97 Nov-97 Dec-97 Jan-96 Feb-96 Mar46 Apr-98 May96 Jun-98 Jul-96 AuQ-96 -8 0~3-98 

Date 

Figure 7-8 Gaging Station GS39 Mean Daily Discharge Hydrograph - Water Year 1998 
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Gaging Station GS40 

IA JWRA Purpose 

Evaluate water quanbty and quality f l o m g  from the PA basm that captures runoff from porhons 
of the 700 and 500 Areas 

Locabon 

0 

State Plane Coordlnates E 2084748, N 749937 (approximate) 

Sited on South Walnut Creek on a concrete outfall apron east of the 750 Pad 

Dramage Charactenstxs 

0 Descnpbon GS40 momtors surface water that ongmtes as runoff fiom a portion of the 700 and 
500 Areas wthm the PA (approxmately 21 6 acres) 

Buildmgs w h  dramage basm 776,777,778,707,750,750 Pad, lXO,T764,764,765,708, 
709,711,569,564, and 561 

oct-97 Nov-97 Dec-97 Jaw98 F e w  Mar-98 Apr-Da May4 Jun-98 Jul-98 Aug-98 Sep98 oct-go 

Date 

Figure 7-9 Gaging Station GS40 Mean Daily Discharge Hydrograph - Water Year 1998 
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7 4 DAILY MEAN DISCHARGE TABLES 

The followng tables for locahons GSlO, SW022, SWO91, SW093, GS27, GS37, GS39, and GS40 are 
statistxal summanes of  monthly mean discharge data, annual discharge data, and runoff data for Water 
Year 0 1998 These data have been prevlously published m their respectwe quarters through out WY 
1998 m thrs Quarterly Enmronmental Momtonng Report 

Daily mean discharges are computed by averagmg the indivldual discharge measurements using the 
stage-discharge curves or tables For some gagmg stahons, fonnahon o f  ice m the wmter can obscure the 
stage-discharge relatlons so that daily mean discharges need to be eshmated from other mformalxon, such 
as temperature and precipitahon records, notes of  observabons, or records from other gagmg stations in 
the same or nearby basins for comparable penods For most gagmg stahons, there rmght be penods when 
no gage-height record is obtamed or the recorded gage height is so faulty that it cannot be used to 
compute daily mean discharge Th~s record loss occurs when recording instruments malfbnclxon or 
otherwise fails to operate properly, intakes are plugged, the shllmg well is frozen, or vmous other 
reasons For such penods, the daily discharges are eshmated from the recorded range m stage, prevlous 
or followng record, discharge measurements, clmatological records, or compmson wth other gagmg- 
stahons records from the same or nearby basms 

I 
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Table 7-10 Gaging Station GS40 Radionuclide Summary Statistics - Water Year 1998 
? *- 

Historical 

Analyte 

hericium-241 
Plutoniurn-239,240 

Analyte 

Arnencium-241 
Plutonium-239,240 

Mean Max N Std Dewahon M2SD Dates 
(PCIII) (PCIII) (PCI/I) 

( P W  

0 024 0 058 8 0 023 0 070 3/98-9198 
0 013 0 026 8 0 009 0 031 3/98-9198 

Water Year 1998 

I I I 
Mean Max N # greater than Result (pCln) / dates of samples greater 
(PCdI) (Pcm M2SD than M2SD 

0 024 0 058 8 0 N/A 
0 013 0 026 8 0 N/A 

Notes 
Water Year 1998 was the first year of operahon for GS40, hence the hstoncal and Water Year 1998 
stahshcs are the same 
N = number of samples 
M2SD = hlstoncal mean + 2 standard dewabons 

Discussion of Results 

WY98 was the first year that this stahon was 111 operahon No stahshcally significant (M2SD) 
vmances fiom the associated histoncal mean were recorded for radionuclides at this stahon dunng 
WY98 

The lowest maximum and mean sample results for Pu measured m the LA m WY98 were recorded at 
GS40 (0 026 pCfl and 0 0 13 pCfl, respectwely) 
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Table 7-9 Gaging Station GS39 Radionuclide Summary Statistics - Water Year 1998 

Historical 

Analyte Mean Max N Std Deviatron M2SD Dates 
(PCI/U ( P W  ( P W  

Amencium-241 0 053 0 160 9 0 054 0 161 i iga-gna 
( P W  

Plutonium-239.240 0 219 o a24 9 0 267 0 752 

I 

Historical 

Analyte Mean Max N Std Deviatron M2SD Dates 
(PCI/U ( P W  ( P W  

Amencium-241 0 053 0 160 9 0 054 0 161 i iga-gna 
( P W  

Plutonium-239.240 0 219 o a24 9 0 267 0 752 

Water Year 1998 

Analyte Mean Max N #greater than Result (pCiA) I dates of samples greater 

Amencium-241 0 053 0 160 9 0 NIA 
Plutonium-239.240 0 219 o a24 9 0 NIA 

( P W  ( P W  M2SD than M2SD 

Notes 
Water Year 1998 was the first year of operabon for GS39, hence the histoncal and Water Year 1998 
stabst~cs are the same 
N = number of samples 
M2SD = histoncal mean f 2 standard dewabons 

Dlscuss~on of Results 

W 9 8  was the fust year that this stabon was m operabon No stabsbcally significant (M2SD) 
vmances fkom the associated histoncal mean were recorded for radionuclides at th~s stabon d m g  
W 9 8  
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Table 7-8 Gaging Station GS37 Radionuclide Summary Statistics -Water Year 1998 

Histoncal 

Analyte Mean Max N Std Deviatton M2SD Dates 
( P W  (PCW (PCW 

( P W  
Amenaum-241 0 013 0 029 16 0 011 0 035 10197-9198 
Plutonium-239,240 0 055 0 464 16 0 111 0 277 10197-9198 
Tntium 161 320 16 106 373 10197-9/98 
Total Uranium 0 728 1 965 16 0 580 1 888 10197-9198 

than M2SD 

Plutonium-239,240 0 464,518/98 
Trltrum NIA 
Total Uranium 

Notes 
Water Year 1998 was the first year of operabon for GS37, hence the histoncal and Water Year 1998 
stat~sbcs are the same 
N = number of samples 
M2SD = histoncal mean + 2 standard dewabons 

Discussion of Results 

Notable GS37 sample results stabsbcally significant (M2SD) vmance from the associated histoncal 
mean was recorded for one sample (0 464 pCdl Pu on 5/8/98) A stabstxally significant (M2SD) 
result for Pu was not detected dunng the severe storm event of 5/22/98 for the correspondmg 
downstream IA penmeter stabon (SW022) 

The lowest maximum and mean sample results for Am measured 111 the IA 111 WY98 were recorded at 
GS37 (0 029 pCdl and 0 013 pCdl, respecbvely) In addihon, the stabon wth the lowest mean for U 
samples was stabon GS37 (1 965 pCdl) 
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Discussion of Results 

WY98 was the second year of operalxon for this stalxon As was the case 111 W 9 7 ,  the mean values 
for Am and Pu were greater than those of the downstream IA penmeter stahon (SW093) The mean 
U aclxvlty for GS32, m contrast, was less than that at SW093 

Notable GS32 sample results stahstically significant (M2SD) vanances from the associated 
histoncal mean were recorded for three radionuclides d m g  the same storm (3 260 pCdI Am on 
5/22/98,6 970 pCdI Pu on 5/22/98, and 2 788 total U pCdI on 5/22/98) All of these results came 
from samples collected d m g  the severe storm that deposited approximately 0 25 mches of ram 
mthm a fifteen m u t e  penod (as measured at ram gauges located at SW 1 18 and SW022) Samples 
mth statishcally elevated results were not collected at the downstream IA penmeter stalxon (SW093) 
d m g  the same storm 

1 
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Table 7-6 Gaging Station GS27 Radionuclide Summary Statistics - Water Year 1998 

I Water Year 1998 I 
Analyte Mean Max N # greater than Result (pCln) I dates of samples greater 

Amencium-241 3 426 14 8 12 0 NIA 
Plutonium-239,240 12 403 64 3 12 1 64 3,5122/98 
Total Uranium 0 601 2 123 12 0 NIA 

( P W  ( P W  M2SD than M2SD 

Notes 
N = number of samples 
M2SD = hstoncal mean + 2 standard devlabons 

Discussion of Results 

The maximum PU actmty m a single surface-water sample measured m the IA dunng WY98 was 
64 3 pCdl measured at station GS27 (5/22/98) This statshcally significant (M2SD) result was 
collected dunng the severe storm noted for stahon GS32 that deposited approximately 0 25 rnches of 
ram wthm a fifteen mmute penod For companson, rn WY96 and WY97 the maximum PU achwhes 
measured rn the IA m smgle samples were also at GS27 (75 6 pCd on 6/22/96 and 6 190 pCdl on 
8/4/97) 

The hghest mean Pu achwty at a smgle monitonng stahon d m g  WY98 was 12 403 pCdl for 
samples collected at stahon GS27 This compares to the hstonc mean for GS27 of 14 963 pCdl Pu 
dahng back to October 1995 It should be noted that several changes m the GS27 dramage basm 
occurred at the end of FY96 These included the D&D of Building 889, the removal of sedments 
wth approximately 5 pCdg of plutonium-239,240, and the applicahon of a soil sealant to the majonty 
of the dramage basm 

The maxmum Am achwty m a smgle surface water sample measured m the IA dunng WY98 was 
14 8 pCA measured at stahon GS27 Agarn, this sample was collected dunng the severe storm event 
of 5/22/98 noted prewously 

1 
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Table 7-5 Gaging Station SW093 Radionuclide Summary Statistics - Water Year 1998 

I Histoncal (3 Years) 

I I 

Amencium-241 0 028 0628 73 0 078 
Plutonium-239,240 0 047 1 33 73 0 159 
Total Uranium 3 205 664 73 1551 

M2SD I Dates 

10195-9/98 
10195-9/98 

6 307 10/959/98 

Water Year 1998 

Analyte Mean Max N 
(PCI/I) (PCI/I) 

Amencium-241 0 015 0 071 37 
Plutonium-239,240 0 015 0079 37 
Total Uranium 2 759 5 851 37 

Notes 
N = number of samples 
M2SD = histoncal mean + 2 standard devlahons 

Discussion of Results 

#greater than Result (pCl/l) / dates of samples greater 
MPSD than M2SD 

0 NIA 
0 N/A 
0 N/A 

1" 
0 N o  samples were collected dunng WY98 at SW093 wth a stahshcally significant (M2SD) vanance 

from the associated histoncal mean for Pu, Am or U 
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Table 7-4 Gaging Station SWO91 Radionuclide Summary Statistics - Water Year 1998 

Analyte 

Amencium-241 
Plutonrum-239,240 
Total Uranium 

Analyte 

Amenci um-24 1 
Plutonium-239,240 
Total Uranium 

Histoncat (3 Year) 

Dates 

(PCW 
0 153 0 686 12 0 189 0 531 1 OM-9/98 
0 214 0 958 12 0 298 0 810 10l959l98 
4 762 7 496 12 1 663 8 088 10195-9198 

Water Year 1998 

Mean Max N # greater than Result (pCilI) I dates of samples greater 
(PCW (Pcm M2SD than M2SD 

0 086 0 247 6 0 NIA 
0 080 0 145 6 0 NIA 
4 567 6 917 6 0 NIA 

Notes 

N = number of samples 

M2SD = histotlcal mean + 2 standard devlahons 

Discussion of Results 

The hghest mean total uranium actmty measured m the IA m WY98 was 4 567 pCdl for samples 

collected at stahon SWO91 This compares to the hstonc mean (datmg back three years) for total 

uranium at SWO91 of 4 762 pCdI 

I 
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Table 7-3 Gaging Station SW027 Radionuclide Summary Statistics - Water Year 1998 

Historical (3 Year) 

Max N Std Deviatton M2SD Dates 
(PCIlI) (PCIII) 

0 124 24 0 031 0 084 10195-9/98 
0802 25 0 165 0 421 10195-9198 
5 7  25 1454 5 296 10195-9198 

( P W  

Notes 
N = number o f  samples 
M2SD = hstoncal mean + 2 standard devlahons 

Water Year 1998 II 
# greater than 

2 
1 0 802,4130198 
0 NIA 

Result (pCdI) I dates of samples greater 

0 124,4130198 and 0 106,518198 

M2SD than M2SD 

Discussion of Results 

t 
Notable SW027 sample results stahshcally significant (M2SD) vanances from the associated 
histoncal mean for Am were measured on two dates (0 124 pCdI on 4/30/98,0 106 on 5/8/98) and for 
Pu on one date (0 124 pCdl on 4/30/98) 

0 WY98 a n h e h c  means for Am, Pu, and U achvlbes were all the same order o f  magnitude but hgher 
than ther respechve means for WY97 Watershed improvements, mcludrng revegetabon and soil 
sealant applicahon, occurred rn this basm m both WY96 and WY97 
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Table 7-2 Gaging Station SW022 Radionuclide Summary Statistics - Water Year 1998 

Analyte 

Americium-241 

Analyte 

Plutonium-239,240 
Total Uranium 

Historical (3 Year) 

Mean Max N Std Deviabon M2SD Dates 
(Pcm (PCW (PCf/l) 

(PCIlI) 
0 141 I 76 34 0 32 0 78 10/959198 
0 732 9 49 34 1 886 4 504 10195-9/98 
1 468 3913 32 1091 3 651 101959/98 

Water Year 1998 

# greater than Result (pCiA) I dates of samples greater 
M2SD than M2SD 

1 1 76,5122/98 
1 9 49,5122/98 
0 NIA 

Notes 
N = number of samples 
M2SD = hstoncal mean + 2 standard devrahons 

Discussion of Results 

Notable SW022 sample results stahshcally significant (M2SD) vmances fiom the associated 
hstoncal means were recorded for two radionuclides dunng the severe storm of 5/22/98 (1 76 pCfl 
Am and 9 49 pCfl Pu) These samples were collected dunng h s  storm whch deposited 
approximately 0 25 mches of ram wthm a fifieen m u t e  penod 

I 

I 
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Table 7-1 Gaging Station GSlO Radionuclide Summary Statistics -Water Year 1998 

Histoncal (3 Years) 
Mean Max N Std Deviation M2SD Dates 

Analyte ( P W  ( P W  ( P W  ( P W  

Amencium-241 0 142 2 21 78 0 278 0 699 10195-9198 

Plutonium-239,240 0 159 191 78 0 290 0 738 101959198 
Total Uranium 2 85 5 75 78 1 08 5 01 10195-9198 

Analyte 

Amenctum-241 
Plutonium-239,240 

Total Uranium 

T T  (PCIII) (pCt1I) 

0 086 0728 34 

0 103 0 761 34 

2 98 5203 34 

Notes 
N = number of samples 
M2SD = histoncal mean + 2 standard dewahons 

Discussion of Results 

Water Year 1998 

than M2SD 

0 761,5112/98 

Notable GS 10 sample results statrstically significant (M2SD) vanances from the associated 
histoncal means were recorded for three radionuclides (0 728 pCdl Am on 7/23/98,0 761 pCdl Pu on 
5/12/98 and 5 203 pCdl U on 3/23/98) Further charactenzahon of water quality m the sub-basms 
upstream from GSlO was ongolng at the trme these samples were collected As part of the RFCA 
Source Evaluabon for Walnut Creek, additronal monitonng at two new stahons (1 e ,  GS39 and GS40) 
was performed to better define radonuclide source areas m the GS 10 dramage basm 

I 
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7. APPENDIXB 

7.1 INDUSTRIAL AREA SURFACE WATER MONITORING -WATER YEAR 1998 
SUMMARY 

Thls secbon of the Quarterly Enwronmental Monitonng Report is mcluded to present Industnal Area 
surface water monitomg data that was formerly presented m the Industnal Area Interm 
Measureshtenm Remedial Acbon (IA IM/IRA) Annual Report Because the IA IM/IRA predated the 
Rocky Flats Cleanup Agreement (RFCA) and the Integrated Monitomg Plan (IMP), a sipficant degree 
of redundancy m enwronmental data reportmg had developed To correct ths situabon, the RFCA 
Coordmators formally agreed on February 22,1999, to e l m a t e  the IA IM/IRA Annual Report wth the 
understandmg that the data fiom that report be presented m other, existmg reportmg forums The data m 
this secbon is mcluded to sabsfl those reportmg requrements for surface water 

Groundwater data formerly mcluded m the LA IM/IRA Annual Report are now presented m the RFCA 
quarterly and annual groundwater reports Alr data formerly mcluded m the IA IM/IRA Annual Report 
are now presented m this Quarterly Enwonmental Monitonng Report and 111 the RAD Ar Emssions 
Annual Report 

The Industnal Area IM/IRA Annual Report was prevlously published each March for data collected 
d m g  the pnor Water Year (October through September) Because the detemnabon of the RFCA 
Coordmators to e l m a t e  the IA IM/IRA Annual Report occurred in February, the next feasible bme to 
publish that data m a Quarterly Enwronmental Monitonng Report was m August ( h s  report) Hence, 
surface water data presented m this secbon are for Industnal Area monitomg stabons that were 
operabonal dutlng Water Year 1998 (October 1997 through September 1998) and duplicates some data 
already presented in respecbve Quarterly Enwonmental Monitonng reports Future simlar annual 
compilabons of Industnal Area surface water data wll be 111 the Quarterly Enwonmental Monitonng 
Report that is expected to be published rn February 

Data are presented for the followmg Industnal Area surface water monitonng stabons 

RFCA IMP New Source Detecbon stabons (located on the peruneter of the Industnal Area) 

GS10, SW022, SW027, SWO91, SWO91, and SW093 

RFCA IMP Performance Monitonng stabons (located m the mtenor of the Industnal Area) 

GS27, GS32, GS37, GS39, and GS40 
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External Water Total Radiabon ' Irradiabon Ingestion Dose By 
Radiabon Dose Radiation Dose Radionuclide 

(rnrern) (rnrem) (mrem) 

The radiahon dose received by the ME1 mdiwdual is 0 37 mrem This radiabon dose is well wthm the 
radiahon dose limit of 100 mrem m DOE Order 5400 5 The followmg table gives the breakdown of 
radiabon dose by radionuclide and by exposure pathway for the ME1 mdmdual 

Radionuclide 

Table 6-1 Radiation Dose by Radionuclide and Exposure Pathway for ME1 

Soil Inhalation 
Dose 

(rnrem) 

Am-241 

PU-2391240 

U-234 

U-235 

U-238 

~ 

2 15E-02 

5 56E-03 

2 12E-04 

1 09E-04 

1 79E-04 

I H-3 I 140E-10 

3 07E-10 

1 60E-07 

I 73E-03 1 94E-03 

6 65E-05 1 76E-04 

Soil Ingesbon 
Radiation Dose 

(mrern) 

I TOTAL 

5 84E-02 

2 8E-02 

~ 

2 70E-01 

5 7E-03 

2 87E-08 

4 3E-03 3 7E-01 

1 49E-08 

2 43E-08 

0 00E+00 

3 3E-01 

554E-03 I 328E-04 I 858E-02 

129E-04 I 248E-04 I 276E-01 

1 27E-10 I 1 84E-03 I 2 02E-03 

O00E+00 I 560E-05 I 560E-05 

Collective Dose 

DOE Order 5400 5 requxes the assessment of collectwe populahon radiahon dose to a distance of 80-km 
(50 miles) Collectwe populahon dose is calculated as the average radiahon dose to an mdiwdual m a 
specified area, mulbplied by the number of mdimduals 111 that area In assessmg the 1998 collectwe 
populahon dose to the public from WETS, the assessment was limited to arborne mssions of 
radioactwe matenals fiom the Site as the major contnbutor to populaQon dose 

The collectwe dose assessment was performed m the 1998 Radionuclide Ar Emssions Annual Re~ort 
usmg the computer model CAP88-PC The populabon smoundmg WETS was based on 1994 data 
adjusted for regional growth The collectwe dose was calculated to be 6 48 person-rem for CY 1998 
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public Surface soil concentrahons of radioactwe matenal wtll be used to quantify the amount of 
radioactwe matenal mgested m soil by a member of the public as well as to quanhfy external radiation 
exposure to a member of the public 

Location of Members of the Public Surrounding RFETS 

In order to compare the radiahon dose to a member of the public mth radiation dose lnnits, it is necessary 
to idenbfy the ME1 (Maxunally Exposed Individual) member of the public This member of the public 
wll receive the highest radiahon dose fkom radioactwe matenal released from WETS The radiahon 
dose received by the ME1 member of the public wll be used to compare wtth public radiahon dose lirmts 

To idenbfy the ME1 member of the public, eight locahons surroundmg RFETS were mvestigated The 
nearest member of the public was assessed m the north, northwest, southwest, south and east (4 locahons) 
direcbons from WETS All of these locahons are pnvate residents 

Exposure Pathway Analysis 

The most significant exposure pathways for a resident mll be assessed m this radiahon dose assessment 
The exposure pathways of 1) Inhalahon of radioactwe matenal m alr, 2) Ingeshon of radioactwe matenal 
m surface soil, 3) Extemal exposure from radioactwe matenal m surface soil, and 4) Ingesbon of surface 
water wdl be assessed m this radiahon dose assessment The ingesbon of homegrown produce was not 
assessed due to the hgh dilubon of radioactwe matenal deposited on surface soil dunng tdlmg 

All of these exposure pathways may not be applicable to each of the eight locahons bemg exammed 
and/or may not be significant to each of these eight locabons at the boundary of WETS f i s  is because 
surface water is preferenhally released to the east of WETS and because the surface soils east of WETS 
contam elevated concentrahons of radioactwe matenal Therefore, the mgestxon of radioactwe matenal 
m surface water mll only be applicable to those locabons east of WETS Also, the mgesbon of 
radioactwe matenal m surface soil as well as the external exposure from radioachve matenal m surface 
soil mll be most significant east of RFETS 

For the mhalabon of radioactwe matenal m alr, mgesbon of radioactwe matenal m surface soil and 
external exposure from radioactwe matenal m surface soil exposure pathways, the EPA’s Reasonable 
Maximum Exposure (RME) exposure parameters for a resident mll be used Exposure parameters were 
taken from EPA’s OSWER Dnectwe 92856-03, “Human Health Evaluabon Manual, Supplemental 
Guidance ‘Standard Default Exposure Factors’ ” The RME exposure parameters represent the maximum 
exposure reasonably expected by an mdiwdual 

For the ingesbon of surface water exposure pathway, it is not reasonable to assume that a resident would 
use the surface water released from WETS for household use Surface water from RFETS is released 
mtermittently 1 ~ 1  both Walnut Creek and Woman Creek and is not a reliable water supply In Walnut 
Creek, surface water is released to a waterway that is not used as a dnnlung water supply Surface water 

1 
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6. APPENDIXA 

6.1 1998 PUBLIC RADIATION DOSE ASSESSMENT FOR THE ROCKY FLATS 
ENVIRONMENTAL TECHNOLOGY SITE 

Introduction 

A public radiahon dose assessment was performed for calendar year (CY) 1998 to support the 
requlrements of DOE Order 5400 5, “Radiabon Protechon of the Public and the Enwronment ” Thls 
DOE Order states that the radrahon dose to the public wll  be assessed from exposures to radrahon 
sources from routme achwbes at a DOE facility and from property released subsequent to remedial achon 
at that facility T h ~ s  public radiahon dose w11 be compared wth the annual radiahon dose limit of 100 
mrem from this Order to assure that the radiahon dose limit is not exceeded The member of the public 
that received the lughest radiahon dose from radiahon sources at the Roclq Flats Enwronmental 
Technology Site (RFETS) is called the Maximally Exposed Jndivldual (MEI) The radiahon dose 
received by the ME1 w111 be compared wth the annual radiabon dose lmit of 100 mrem For CY 1998, 
the ME1 was located at Mower Lake The radiabon dose received by h s  ME1 was 0 37 mrem Thls 
radrahon dose is well wthm the annual radiahon dose h i t  of 100 mrem 

Radiation Protection Standards For The Public 

Standards for protechon of the public from radiahon sources are based on the concept of radiahon dose 
Thls concept prowdes a means for quanhfymg the biologcal effect or nsk from all types of radiahon on a 
common basis Radiaoon dose is expressed 111 rem or mrem (1 rem = 1,000 mrem) Radiahon protechon 
standards are based on guidance from the Nahonal Council on Radiahon Protechon and Measurement 
(NCRP) and the Intemahonal Commission on Radiologxal Protechon (ICRP) These organuzahons are 
intemahonally recognized for thelr experhse m radiabon protechon pnnciples DOE Order 5400 5 
prescnbes an annual public radiahon dose l m t  of 100 mrem that is based on guidance from the NCRP 
and ICRP 

Radiation Dose Assessment Methodology 

In order to assess the radiahon dose to a member of the public from radiabon sources at RFETS, a number 
of steps need to be followed These steps are idenbfied as 

1 The radiahon sources at RFETS that release radioachve matenal to the enwronment need to be 
analyzed, and the releases from these sources need to be quanhfied, 

2 The members of the public closest to the boundary of RFETS need to be located, 
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The lncidental waters requmg treatment were disposiboned to the followmg Site treatment facilibes 
discussed prevlously 

Bulldmg 995 - W T P  4 

Bulldmg 891 - CWTF 17 

Buildmg 374 3 

5-3 
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5. INCIDENTAL WATERS 

5.1 INCIDENTAL WATERS DEFINITION AND ROUTING MATRIX 

An mcidental water IS defined as precipitation, surface water, groundwater, ublity water, process water, or 
waste water collectmg m one or more of  several types o f  contaments These contaments can include 
excavahon sites, foundabon drams, secondary contament berms, electncal vaults, ublity pits and 
manholes, or other natural or manmade depressions, whch must be dewatered 

Water collected ~fl thls manner has the potenbal to become contarmnated wa contact wth the smoundmg 
contament matenal Sampling and dsposihon o f  mcidental waters is conducted per Site Procedure 
1 -C9 1 -EPR-SW 0 1, Control and Dzsposrtzon of Incidental Waters Incidental waters are typically 
sampled for pH, nitrates, conducbwty, and gross alpha and gross beta (when radionuclides are suspected) 
Addihonal testtng for volable organic compounds and metals is performed when a specific potenbal 
contammant source is known to exist Disposibon depends on the analmcal results Routmg optrons for 
mcidental waters are outlmed m the followmg table 

Table 5-1 Incidental Waters Routing Matrix 
~ ~~~-~ 

Incidental Water Routing 
Ground/Storm Drain 

Building 995 

Waste Water Treatment Plant 
W P )  

Building 891 

Consolidated Water Treatment 
Facility (CWTF) 

Building 374 

~ ~~ ~~~ 

Routing Cntena 
0 Water meets discharge limits 

per Incidental Waters 
procedure 

0 Water above discharge to 
ground limits 

0 Water meets Internal Waste 
Streams Program review 
cntena 

~~~~ 

0 Water above discharge to 

0 Water not accepted by 

Water meets CWTF 

ground limits 

WWTP 

acceptance cntena and has 
both radionuclide and organic 
constituents 

0 Water above discharge to 

0 Water not accepted by 

Water has radlonuclides, but 
no organic constituents 

ground limits 

WWTP 

NIA 

Aavated Sludge w/ terhary 
clarifiers 
Dual media filtrabon 
UV disinfecbon 

Chemical precipitabon 
Microfiltration 
UVI peroxide oxidabon 
Granular acbvated carbon 
Ion exchange 

Flash evaporation 
(Stearn-heated reactor wlth spray 
evaporation) 

Gb 
5- I 
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Analyte 
ugll 

Result Result Result Result 
SW022.4129199 SWO22,5/20/99 SWO22,6/14/99 SW022.6115199 

Copper 8 6  
Iron 3530 

35 6 8 2  8 6  
40200 I 1710 2730 

Lead 
Lithium 

Magnesium 

Mercury 

Nickel 

Manganese 

Molybdenum 

3 5  31 1 2 6  2 7  
7 36 6 3 4  4 8  

6970 9370 3820 3810 
46 7 844 37 1 39 2 

undetect undetect undetect undetect 
1 5  1 8  0 74 2 
3 9  33 9 2 7  3 5  

Potassium 
Selenium 

Silver 
Sodium 

Strontium 

4-36 

3460 9570 4420 2930 
1 8  undetect undetect undetect 

undetect undetect undetect undetect 
32400 9640 12900 14800 
219 1 28 1 20 1 28 

Thallium 
Tin 

Vanadium 

undetect 1 1  undetect 2 2  
undetect 1 5  undetect undetect 

9 7  86 9 6 7 9  
Zinc 91 1 I 168 59 9 61 3 
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Location 

SW093 

Table 4-15 POE Metals, Water Year 1999 (April, May, and June), contrnued 

Sample Dates Analyte Analyte Analyte Analyte 

611 6 - 6/24/99 004 0 09 0 75 1 9  
Be ug/L Dissolved Cd ug/L Cr ug/L Dissolved Ag ug/L 

SW093 I 6/24 - 7/2/99 I undetect I undetect I 0 43 undetect 
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Table 4-14 Radionuclides, Water Year 1999 (April, May, and June), continued 

a Not applicable 

a 

4-32 
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GS27 
GS27 
GS31 

5/22/99 1 990 0 517 0 359 a I 

611 0199 3 140 0 756 0 760 a 
613 - 6/5/99 0 017 -0 004 2 432 a 

l 

a Not applicable 
b Incomplete laboratory analysis 
C Not collected 
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Gagmg Stabon SW022 IS located 39" 53' 30"N, 105" 1 1 '  30"W, at the Central Avenue Ditch at the Inner 
East Gate (See Secbon 4 Map) Th~s locabon IS a I2FCA New Source Detechon Locabon and monitors 
water m the Central Avenue Ditch entenng the B-Senes Ponds and South Walnut Creek Storm event 
samples are collected for selected radionuclides 
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c 100 
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Figure 4-10 Mean Daily Discharge at SW022, Water Year 1999 (Apnl, May, and June) 
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Gagmg Stahon SW027 is located 39' 53' f-2" N, 1 0 5 O  11 ' 4"W, at the South Interceptor Ditch above 
Pond C-2 (See Sechon 4 Map) Th~s stahon CA Actton Level Framework and a New Some 
Detechon Locahon and monitors water in the So& Interceptor Dxtch e n t m g  Pond C-2 Th~s stahon 
collects samples for selected radionuclides, metals, and water quality parameters usmg contmuous flow- 
paced samplmg 

I 

-Electronic Remrd - Esbmated Record 

0 0  i 

Figure 4-1 I Mean Daily Discharge at SW027, Water Year 1999 (April, May, and June) I 
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~ Apnl-99 May-99 
'0 071 3411a 

June-99 
0 141 

10 281 
'0 190 
10 178 
IO 185 

1 237 0 135 
0 728 0 126 
0 521 0 118 
0 386 0 113 

0 112 
0 088 
0 061 
0 069 
0 052 
0 080 
0 075 
0 343 
1184 
1391 
0 523 
0 918 
0 764 
0 403 
0 235 
0 333 
4 109 
2 872 
2 351 
2 573 
1100 
0 587 
0 622 
4 423a 
6 092 
NA 
1 076 

0 334 0 094 
0 304 0 095 
0 263 0 085 
0 229 0 221 
0 318 0 281 
0 223 0 352 
0 185 0 179 
0 174 0 118 
0 155 0 334 
0 142 0 718 
0 188 .o 355 
0 157 0 214 
0 139 0 137 
0 133 0 113 
1 721a 0 104 
0 326 0 099 
0 349 0 094 
0 346 0 090 
0 310 0 084 
0 283 0 081 
0 198 0 077 
0 166 0 080 
0 153 0 077 
0 186 0 070 
0 146 0 069 
0 142 NA 
0 437 0 162 

Cubic Feet 
Gallons 
Acre-Feet 

2787777 1 170864 419214 
20854020 8758674 31 35941 
63 99 26 88 9 62 1 

Table 4-13 Gaging 5 j. 

Dav 
1 
2 
3 
4 

1 

5 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 

30 
31 
Monthly Average (cfs) 

Monthly Discharge 
d 
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Cubic Feet 724199 11771 1 
Gallons 541 7382 880537 
Acre-Feet 16 62 2 70 

Table 4-1 0 Gaging Station SW022 Mean Daily Discharge (cubic feet per second) 

57888 
433034 
1 33 

Note Mean flow values are reported to the nearest 0 001 cfs, values less than 0 0005 cfs are reported as zero 
a Contains data estimated from field observatlons and electronic record at adjacent or comparable gages 

i 

I 
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3 0 072 0 085 0 051 
4 0 106 0 069 0 049 

16 0 039 0 063 0 038 
~5 0 079 0 060 0 040 

Table 4-9 Gaging Station GS40 Mean Daily Discharge (cubic feet per second) 

7 0 038 0 072 0 039 
8 0 035 0 060 0 042 
19 0 034 0 048 0 127 
10 0 031 0 097 0 111 
11 0 032 0 048 0 154 
12 0 032 0 041 0 043 
13 0 189 0 035 0044 

21 0 128 0 043 0 049 
22 0 703 0 123 0 048 
23 0 527 0 058 0 047 
24 0 331 0 083 0 037 
25 0 446 0 059 0 035 
26 0 215 0 056 0 033 
27 0 114 0 063 0 034 
28 0 181 0 043 0 034 

~~ ~ 

29 0 620 0 063 0 035 
30 0 789 0044 0 037 
31 NA 0 045 NA 

Monthly Average (cfs) 0 202 0 078 0 062 

Day 
1 
2 

Apnl-99 May-99 June99 
0 034 0 423 0 045 
0 160 0 131 0 049 

14 
15 
16 
17 
18 
19 
20 

0 272 0 034 0 149 
0 306 0 034 0 219 
0 106 0 079 0 081 
0 157 0 036 0 048 
0 181 0 035 0 047 
0 060 0 036 0 047 
0 046 0 241 0 049 

Cubic Feet 
Gallons 
Acre-Feet 

Note Mean flow values are reported to the nearest 0 001 cfs, values less than 0 0005 cfs are reported as zero 

5238 1 5 207884 160604 
39 I 8409 i 555080 1201404 
12 02 4 77 3 69 
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Cubic Feet 73075 1 1405 
Gallons 546637 85313 
Acre-Feet 1 68 0 26 

8727 
65279 
0 20 

I 

I 

Note Mean flow values are reported to the nearest 0 00 1 cfs, values less than 0 0005 cfs are reported as zero 
a Contams data estmated from field observations and electronic record at adjacent or comparable gages 
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Day 
1 
2 
3 
4 
5 
6 
7 

Table 4-7 Gaging Station GS31 Mean Daily Discharge (cubic feet per second) 

A@-99 May-99 June99 
0 000 0 000 0 000 
0 000 0 000 0 000 
0 000 0 000 1135 
0 000 0 000 1 909 
0 000 0 000 1 938 
0 000 0 000 1 743 
0 000 0 000 2 122 

11 
12 
13 
14 
15 
16 
17 

8 lo 000 lo 000 12 471 

0 000 0 000 0 000 
0 000 0 000 0 000 
0 000 0 000 0 000 
0 000 0 000 0 805 
0 000 0 000 0 621a 
0 000 0 000 0 595a 
0 000 0 000 0 378 

9 lo 000 lo 000 12 220 
10 lo 000 lo 000 lo 849 

Cubic Feet 0 0 
Gallons 0 0 
Acre-Feet 0 00 0 00 

1581198 
11828181 
36 29 

Note Mean flow values are reported to the nearest 0 001 cfs, values less than 0 0005 cfs are reported as zero 
a Contams data eshmated from field observations and electronic record at adjacent or comparable gages 
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10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
Monthly Average (cfs) 

Table 4-6 Gaging Station GS27 Mean Daily Discharge (cubic feet per second) 

0 0000 0 0000 0 0003 
0 0000 0 0000 0 0010 
0 0000 0 0000 0 0000 
0 0007 0 0000 0 0000 
0 0027 0 0000 0 0011 
0 0061 0 0000 0 0019 
0 0007 0 0000 0 0002 
0 0028 0 0000 0 0000 
0 0003 0 0000 0 0000 
0 0000 0 0000 0 0000 
0 0000 0 0031 0 0000 
0 0002 0 0000 0 0000 
0 0141 0 0002 0 0000 
0 0060 0 0000 0 0000 
0 0037 0 0000 0 0000 
0 0018 0 0000 0 0000 
0 0000 0 0000 0 0000 
0 0000 0 0000 0 0000 
0 0006 0 0000 0 0000 
0 0077 0 0000 0 0000 
0 0099 0 0000 0 0000 
NA 0 0000 NA 

0 002 0 000 0 000 

- 

Cubic Feet 5084 701 
Gallons 38028 5246 
Acre-Feet 0 117 0 016 

397 
2968 
0 009 

Note mean flow values are reported to the nearest 0 001 cfs, values less than 0 0005 cfs are reported as zero 
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Day Apnl-99 May-99 June-99 
7 0 000 0 000 0 000 
~2 0 000 0 000 0 000 
13 0 000 2 364 0 000 
, 

Table 4-5 Gaging Station GSl1 Mean Daily Discharge (cubic feet per second) 

I4 0 000 4 759 0 000 
5 0 000 4 456 0 000 
6 0 000 4 479 0 000 
7 0 000 4 541 0 000 
8 
9 
10 

0 000 4 502 0 000 
0 000 4 169 0 000 
0 000 2 873 0 000 

~ ~~~~~~~ ~~~~ 

26 
27 
28 
29 
30 
31 
Monthly Average (ds) 

0 000 0 000 0 000 
0 000 0 000 0 000 
0 000 0 000 0 000 
0 000 0 000 0 000 
0 000 0 000 0 000 
NA 0 000 NA 
0 000 1415 0 000 

Cubic Feet 0 3790208 0 
Gallons 0 28352723 0 
Acre-Feet 0 00 87 00 0 00 

Note Mean flow values are reported to the nearest 0 001 cfs, values less than 0 0005 cfs are reported as zero 
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Table 4-4 Gaging Station GS10 Mean Daily Discharge (cubic feet per second) 

22 
23 
24 
25 

Day Apnl-99 May-99 June-99 
1 0 074 1880a 0 100 
2 0 306 0 476 0 101 

3401a 0 290 0 071 
2 253 0 130 0 071 
1136 0 157 0 068 
1196 0 113 0 071 

3 0 149 0 254 0 098 
4 0 164 0 171 0 096 
5 0 146 0 146 0 096 
6 0 085 0 140 0 093 

27 
28 
29 
30 

7 0 073 0 139 0 093 
8 0 063 0 124 0 087 
9 0 055 0 110 0 189 
10 0 046 0 177 0 288 

0 187 0 108 0 074 
0 282 0 097 0 076 
2 756a 0 122 0 070 
3 903a 0 099 0 060 

27 
28 
29 
30 

26 10 379 10 097 10 071 
0 187 0 108 0 074 
0 282 0 097 0 076 
2 756a 0 122 0 070 
3 903a 0 099 0 060 

31 
Monthly Average (cfs) 

NA 0 099 NA 
0 677 0 226 0 136 

Cubic Feet 1755369 605296 
Gallons 131 31 075 4527929 
Acre-Feet 40 29 13 89 

351 592 
2630089 
8 07 

Note mean flow values are reported to the nearest 0 001 cfs, values less than 0 0005 cfs are reported as zero 
a Contams data eshmated from field observations and electronic record at adjacent or comparable gages 
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Day 
1 
2 
3 

Table 4-3 Gaging Station GS08 Mean Daily Discharge (cubic feet per second) 

Apnl-99 May-99 June99 
1 304 3 155 0 000 
1492 3 149 0 000 
0 978 3 099 0 000 

4 
5 
6 
7 
8 
9 

0 695 2 452 0 000 
0 221 2 137 0 000 
0 000 2 148 0 000 
0 000 2 144 0 000 
0 000 2 045 0 000 
0 000 1 368 0 000 

10 
I 1  
12 
13 

0 000 1421 0 000 
0 000 1640 0 000 
0 000 1 575 0 000 
0 000 1681 0 000 

14 
15 
16 

0 000 1901 0 000 
0 000 1 656 0 000 
0 000 1 068 0 000 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Note Mean flow values are reported to the nearest 0 001 cfs, values less than 0 0005 cfs are reported as zero 

0 000 1901 0 000 
0 000 1 404 1 689 
0 000 0 000 2 846 
0 000 0 000 2 602 
0 000 0 000 2 140 
0 000 0 000 1 990 
0 000 0 000 1848 
0 000 0 000 1613 
0 000 0 000 1354 
1 728 0 000 1116 
2 954 0 000 0 989 

4-6 

28 2 304 0 000 1851 
29 2 332 0 000 2 098 
30 2 709 0 000 0 486 
31 NA 0 000 NA 

,Monthly Average (cfs) 0 557 1159 0 754 

Cubic Feet 1444305 3105484 1954451 
Gallons 108041 54 23230632 1 46203 1 2 
Acre-Feet 33 16 71 29 44 87 

b 
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Cubic Feet 5655608 a21 6869 
Gallons 
Acre-Feet 129 82 188 61 

42306891 6 1466452 

Table 4-2 Gaging Station GS03 Mean Daily Discharge (cubic feet per second) 

1404304 
10504926 
32 23 
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' June-99 
'0 176 

146 

4 1 FLOW MONITORING 

Table 4-1 Gaging Station GSOI Mean Daily Discharge (cubic feet per second) 

Day 
1 
2 

April-99 May-99 
0 083 18 763a 
0 152 14 772a 

3 
4 
5 
6 
7 
8 
9 
10 

0 284 3 205 
0 405 1 845 
0 540 1199 
0 376 0 980 
0 253 0 857 
0 146 0 707 
0 110 0 598 
0 080 0 634 

IO 911 

-1 
1864 

26 
27 
28 
29 
30 
31 

7 259 0 448 
2 815 0 340 
1 503 0 326 
15 286a 0 309 
29 979a 0 275 
NA 0 218 

Gallons 
Acre-Feet 

57400263 34409522 13768827 
176 13 105 58 42 25 

1919 1 

0 303 1 

1 
114 lo 557 lo 384 
15 0 845 0 327 
16 0 640 0 313 
17 0 730 0 397 0 689 

0 664 k *  
t =  

18 1 856 0 300 
19 1 095 0 252 
20 0 543 0 612 

=4 0 009 

3 435 
5 025 1112 
12 157 0 633 

0 710 1 ~~~ 

\Monthly Average (ds) 12 960 11 717 

Monthly Discharge 
1 

(Cubic Feet 17673299 (4599884 11 840624 1 

Note Mean flow values are reported to the nearest 0 001 cfs, values less than 0 0005 cfs are reported as zero 
a Contams data eshmated from field observahons and electronic record at adjacent or comparable gages 
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Anafyte SW061 SW132 SW061 SWl32 
8/4/98 a14198 1 I /9/98 I 1/9/98 

I ”  

Zinc, dissolved, ug/l 
.. 

29 0 31 5 46 0 103 

B - Absolute value of the analyzed result is less than the Contiact Required Detecbon Limit (CRDL) 

EPA VOA Method 8260, 
compounds found >RFCA Seg 5 
Actron Level 
Vinyl Chlonde, ugh 
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Table 3-3 Ponds - Interior and Terminal 

Pond A-3 discharged 4/19/99-4/27/99,4/30/99-5/9/99,5/24/99-5/28/99,6/2 1199-6/24/99, Pond A-4 
discharged 5/3/99-5/18/99, Pond B-5 discharged 4/1/99-4/5/99,4/26/99-5/18/99,6/18/99-6/30/99, and 
Pond C-2 pumped discharged 613199-6/10/99, dxect discharged 6/14/99-6/2 1/99 

I 

Cenodaphnia NIA NIA FUA NIA NIA NIA NIA FUA M O O  
Fathead N/A NIA NIA NIA N/A NIA NIA NIA >loo 
Minnows 

* Sample and analysis required only i f  Pond B-3 IS bypassed 
N/A Not applicable 
su Standard units 
TRC Total residual chlonne 
WET Whole Effluent Toxicity 

1 
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3 1 NPDES SUMMARY DATA 

Table 3-1 Pond B-3 (Outfall 001A) 

Dates of discharge 4/1/99 - 4/7/99,4/9/99 - 6130199 

a 
NIA 
TRC 
TSS 
BOD5 
CBODS 

Note 

Report Only 
Not Applicable 
Total Residual Chlonne 
Total Suspended Solids 
Biocharmcal Oxygen Demand, SDay Test 
Carbonaceous Biochemical Oxygen Demand, SDay Test 

Results are the range of value measured dunng the reporbng penod 
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4 N 
WIND ROSE 

May. 1999 
RFETS 
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Figure 2-2 Windrose for Rocky Flats Environmental Technology Site for May 1999 

2-2 



Rocb Flats Environmental Technology Site - Quarterly Environmental Monrtonng Report Apnl-  June 1999 

THIS PAGE LEFT INTENTIONALLY BLANK 

I: 



Rocky Flats Environmental Technology Szte - Quarterly Environmental Monrtonng Report Apnl - June I999 

1 2 2 Perimeter Sampler Locations - Dose Rate Graphs 

CI c 
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1.1999 01998 01997 I 

Figure 1-3 Offstte Dose Rate Summary 

The above graph illustrates the monthly estunated maximum potential dose rates at the penmeter sampler 
showmg highest radionuclide concentrahons, lncludlng contnbubons from naturally occumng uranium 
isotopes All of the highest dose rates were seen at either locat~on S-132 or S-140, except for March 1999 
where S-209 showed the hghest dose rate The monthly dose rates were less than 2 5 percent of the 10 
mrem standard 

I 
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Map 1-1 Location of Onsrte and Perimeter Air Samplers 
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Ambient Air 

Complete isotopic analyhcal data through May 1999 for coarse (>lo micrometers) and fine (e10 micrometers) 
ambient particles are mcluded m h s  report All data are wthm the normally observed ranges of 
concentrabons for their respecbve locaaons Data for June 1999 are not complete at h s  tune 

Dunng the month of Apnl, very hgh wnds caused some of the filters to become dislodged from the filter 
cartndge edges These cartndges were exchanged and the filters were composited for isotopic analysis 
Furthermore, dunng the cartndge exchange, the S-136 cartndge was dropped and some sample loss may have 
occurred The data contamed m h s  report reflect uncertamties associated wth these samplmg problems 

Meteorology and Clunatology 

Meteorologcd data are routmely measured from mtruments on a 61-meter tower located in the west buffer 
zone at an elevabon of 1,870 meters (6,140 feet) above sea level All meteorologcal data are collected on a 
real-tune basis and are transmtted as 15-mmute averaged values to the Computer Assisted Protectwe Acbon 
Recommendabons System (CAPARS) model for emergency response purposes The same data are logged at 
the tower and downloaded for quality and surface water modelmg purposes 

Clunatic summanes and Wmdroses for Apnl through June 1999 are mcluded m h s  report As a result of the 
new protocols used to validate the meteorologcal data, each 15-mmute averaged observahon is validated, 
rather than the enhre observahon record for the same hme penod (which rmght contam 70 different 
observahons-1 e temperature, wmd speed, etc ) Missmg data wll  be reported wth  respect to the wmd 
speed and m d  dlrechon values, for example, rather than recordmg all observabons mssrng for the same 
15 m u t e  penod There were no missmg wlnd speedduechon data for this reportmg penod 

Surface Water 

Surface water analflcal data collected dunng second quarter of FY 99 (Apnl, May, and June) for 
NPDESRFCA pernut compliance are presented m ths report All reported data are consistant wth 
histoncal measurements and wthm permit limitations 

Quarterly Whole Effluent Toxicity (WET) testmg data for the penod Apnl to June 1999 show some 
toxlcity at the Sewage Treatment Plant (Outfall STP) The sample collected on Apnl 1, 1999 showed 
toxicity for Punephales promelas (fathead mmows), but not for Cenodaphnia dubia (water fleas) No 
unusual or off-normal condibons were noted at the bme the WET test sample was collected The toxicity 
is most likely due to a combmahon of ammonia concentrahon and pH There is no effluent limitation for 
WET testmg and it is reported as mformabon only 

d 

Included m h s  report are two surface water locahon that monitor the Mound Site area These locahons 
are SW061 and SW132 and are sampled quarterly for isotopic Pu/Am, selected total and dissolved metals 
and EPA VOA Method 8260 
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Paints of Contact; 

R McCallister, (303) 966-9692 
Au, Meteorology, Clunatology, and Groundwater 
programs 
Department of Energy, Rocky Flats Field Ofice 

J Stover, (303) 966-9735 
Surface Water Programs 
Department of Energy, Rocky Flats Field Office 

S Nesta, (303) 966-6386 
Kals~-Hill Company, L L C 

Contnbutors: 

L Dunstan, RMRS, Surface Water 
J Euler, Radian, Ambient and Effluent An 
G Euler, Rad~an, Meteorology, and Climatology 
G Squibb, RMRS, Surface Water 


